Acknowledging that the Second Amendment to the U.S. Constitution guarantees the right of individuals to possess firearms, and that the overwhelming majority of those who own firearms use them in lawful ways, the public, policymakers, and law enforcement leaders nonetheless agree that criminals should not have
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and are utilized in a majority of homicides in the United States (for a detailed review of gun violence in the United States, see Cook and Pollack 2017) . Overall, the lethality and seriousness of crime in the United States is greater than in any other industrialized democracy, largely because of the extent of gun possession and use by criminals (Cook and Pollack 2017; Wellford, Pepper, and Petrie 2005) .
However, information on how guns are acquired for use in crimes is dated, incomplete, and inconclusive (Wellford, Pepper, and Petrie 2005) ; the collection of information regarding gun acquisition is made more difficult by limitations placed on the Bureau of Alcohol, Tobacco, Firearms and Explosives (ATF) by Congress and other federal agencies.
2 As a result, useful information on how guns move from legal possession to illegal possession and use in criminal activities is extremely limited. In part, it was this condition that prompted the National Institute of Justice (NIJ) to form a topical working group on firearms and violence. The working group concluded that New efforts be undertaken to use improved methodologies to study and better understand the ways in which all criminals who use guns in the commission of their crimes acquire those guns. The first step in this effort would be the development of methodologies that would provide better estimates of gun acquisition than those used in the 1990 studies. . . . this research area should include studies of the "life cycle" of crime guns (tracing guns from the gun crime to the manufacturer, identifying all intermediate owners and possessors and their means of acquisition). This research would assist in identifying possible new ways to disrupt acquisition of guns for use in crimes. (NIJ 2011, 2-3) These conclusions mirror those of a 2005 National Academy of Sciences report, which stated that "arguments for and against a market-based approach (to restricting access to guns) are now largely based on speculation, not on evidence from research" (Wellford, Pepper, and Petrie 2005, 8) . This lack of actionable information about the sources of crime guns has made it more difficult for law enforcement leaders to develop effective, empirically based responses to violence in their jurisdictions. 3 This article documents our efforts to better understand how guns that are used in acts of violence move from first legal sale to use in a crime in three jurisdictions: New Orleans, Louisiana, Prince George's County, Maryland, and Chicago, Illinois. To be clear, many guns used in crimes are obtained legally and may be used by the original purchaser; this article seeks to better understand both licit and illicit methods of acquiring crime guns. We do so using two sources of data: the trace results of guns recovered by law enforcement, focusing on those used in violent crimes, and surveys and interviews with individuals arrested for and convicted of gun crimes. Although these sources have been used in prior studies, this article is unique in that it assesses these data across three qualitatively different jurisdictions, which differ in their crime profile, composition, location, and the degree to which gun sales are regulated.
liter at ure re v ie w Despite the relative prevalence of gun crime in the United States, knowledge about the life cy-t h e u n d e r g r o u n d g u n m a r k e t r s f : t h e r u s s e l l s a g e f o u n d a t i o n j o u r n a l o f t h e s o c i a l s c i e n c e s 4. Legally purchased guns may be acquired through either a primary market, which involves the retail sale of a firearm by a federal firearms licensee (FFL), or a secondary market, in which a firearm is transferred between two unlicensed parties (Cook and Ludwig 1996; Wachtel 1998; Cook and Pollack 2017) . The primary market can include the wholesale transfer of guns as well as the retail sale of a single gun to a private individual; these sales typically occur in gun stores, sporting good outlets, pawn shops, and licensed in-home businesses. Conversely, the legal secondary market is more informal, occurring through newspaper or internet classified ads, word of mouth, gun shows, and purchases or gifting between family and friends (Cook and Pollack 2017) .
5. Guns legally acquired through the primary market should be traceable to the initial sale, as FFLs must record the source and identifying properties of every firearm obtained and sold; additionally, the individual purchasing from the FFL must provide identification to ensure they are not prohibited from doing so (Cook and Pollack 2017) .
6. Firearms obtained through the secondary market are often entirely lawful, but are not as easily traced or documented. Instead these transfers typically occur quickly and without formal recordkeeping or payment of fees; as such, the overall size of the secondary market is unknown (Cook and Ludwig 1996; Cook and Ludwig 1996) .
7. eTrace is a web-based firearms trace request system available to accredited domestic and international law enforcement agencies to assist in tracing firearms purchased in the United States. Through this interface, law enforcement can electronically submit firearms trace requests, monitor trace progress, get completed results, and query trace data. More than 5,600 law enforcement agencies are registered with eTrace (ATF 2015; Lisko and Arends 2015) .
cles of crime guns is lacking. A particularly large gap in research relates to how firearms become diverted from the legal, primary market, composed of manufacturers, wholesalers, and distributers, to the police recovering them in the hands of criminals. As policymakers continue to debate the merits of supply-side firearms legislation, understanding the breadth and nature of the licit and illicit marketplaces that control the flow of guns in the United States is critical.
Some of the guns used during the commission of violent crimes may be obtained through legal channels. 4 Research indicates, however, that few criminals purchase their firearms directly from licensed dealers (Braga et al. 2012; Vittes, Vernick, and Webster 2012; Wright and Rossi 1994) . This is critical in the context of estimating the size of crime gun markets, given that only the size of the legal primary market may be reliably quantified at the national level. 5 Conversely, the field relies on estimates to approximate the sizes of the legal secondary market and the illegal market, the latter of which consists of guns obtained through straw purchase, unlicensed street dealers, theft, and other unlawful channels (Cook and Pollack 2017; Koper and Reuter 1996; Wright and Rossi 1994) . 6 It therefore follows that when firearms purchased exclusively through the primary market are recovered by law enforcement, the full history of the gun may be mapped out with a relatively high rate of success. Conversely, because of low levels of documentation, once firearms enter the secondary or illegal markets, tracing crime guns from first purchase to use in a crime becomes exceedingly difficult (Wellford, Pepper, and Petrie 2005) . The firearms literature therefore is lacking in crime gun sources and details regarding the secondary and illicit firearms markets. Two methods previously used in attempts to identify sources of recovered crime guns also used in this study are firearms traces and interviews or surveys with known gun offenders. To date, many studies have been limited to certain geographies (as national reporting of most official gun data is prohibited), with nongeneralizable samples. This article seeks to improve on these by concurrently employing both trace and interview-survey methods across three distinct sites.
Trace Studies
Efforts to understand the scope and nature of the illicit gun market have relied largely on gun traces using ATF databases such as eTrace.
7 Because of restrictions on data collection and record sharing, these are almost exclusively conducted at the local level and require the local agencies' cooperation and willingness to share r s f : t h e r u s s e l l s a g e f o u n d a t i o n j o u r n a l o f t h e s o c i a l s c i e n c e s a c o m Pa r a t i V e a n a ly s i s o f c r i m e g u n s 9 9 8. A noteworthy obstacle to these traces was that dealers failed to supply sales or disposition information for 40 percent (n=765) of guns traced to their location.
9. The guns submitted for traces were recovered between January 1, 2009, and September 17, 2013, from individuals younger than forty at the time of the recovery .
10. These investigations either led to a conviction or were still proceeding through the courts at the time of the study.
information. These studies have produced somewhat fragmented and at times inconsistent results on the sources of crime guns and the nature of the illicit gun market.
In one such study, Julius Wachtel assessed records for 5,002 firearms recovered by law enforcement agencies in the Los Angeles area between 1988 and 1995; 82 percent of the guns were recovered by the Los Angeles Police Department, and the remainder by law enforcement from Los Angeles County or nearby communities (1998). Of the recovered firearms, 6 percent had been reported stolen. The initial purchaser and the possessor at the time of recovery were fully identified for 1,599 of the 5,002 guns; in 14 percent of these instances, the gun was seized from the initial retail purchaser. Traces of the firearms recovered in the Los Angeles area were successful approximately half of the time: state records had data for 47 percent of handguns shipped to a California dealer, and the ATF National Tracing Center successfully identified the first retail dealer for the remaining 46 percent. 8 Similarly, a trace study conducted by Philip Cook and his colleagues reveals a 65.5 percent trace success rate for five years (2009 through 2013) of requests submitted to the ATF National Trace Center by the Chicago Police Department (CPD) (2015) . 9 Interestingly, traces for nongang guns were slightly more successful than traces for gang-related guns.
Two of the trace studies focused on illicit gun trafficking markets (Moore 1981; Wachtel 1998) . One examined the closed case files of thirteen street gun dealing (that is, dealing without a license) investigations between 1974 and 1976 and found the predominant source of street firearms dealers to be through purchases from licensed dealers and residential thefts (Moore 1981) . The other reviewed case studies of domestic gun trafficking investigations conducted by the ATF in Los Angeles between 1992 and 1995 (Wachtel 1998) .
10 Threequarters of the trafficked guns (n=14,328) were initially purchased at wholesale, either by licensed dealers (90 percent) or by unlicensed street vendors using a forged license (10 percent). Fourteen percent of the trafficked guns were initially purchased from retail dealers, nearly half (42 percent) by straw purchasers. Unlike Mark Moore, Wachtel finds no instances of residential theft (Moore 1981; Wachtel 1998) . In addition to yielding inconsistent findings at times, trace studies also have inherent bias. These studies rely on police submitting guns to be traced, which occurs only in a particular set of cases-presumably those believed to be important, and those that they may not be able to solve using other means (Cook and Braga 2001) . Results from guns submitted to be traced may therefore be biased to reflect more serious, complicated cases, rather than a more representative cross-section of violent gun crime.
Trace studies are also criticized by some for failing to be geographically representative (Braga et al. 2002) . However, few efforts have been made to capture these trends at a national level. For example, in 2010 Mayors Against Illegal Guns assessed national trace statistics for 2009. Overall, 238,107 guns recovered at crime scenes in the United States were submitted for tracing to the ATF National Tracing Center, of which 145,321 (61 percent) were successfully traced to a source state. The firearm was recovered in the same state in which it was initially purchased 70 percent of the time (n=102,067; Mayors Against Illegal Guns 2010). Another national study reports the most prolific traffickers to be corrupt federal firearms licensees (FFLs), which made up 9 percent of ATF investigations but nearly half of the guns accounted for (ATF 2000a). Conversely, although straw purchases made up nearly half of ATF investigations, they yielded few trafficked guns per investigation. Firearms stolen from manufacturers, licensed retailers, resi-dences, and shipping carriers accounted for more than one-quarter of investigations (ATF 2000a) . Given the moderate success rate of trace requests and the restrictions to generalizability, supplemental methods have been used for gun market research, most notably surveys or interviews with offenders.
Gun Offender Survey and Interview Studies
Studies using trace data can provide information on some elements of gun markets, but are unlikely to offer much insight into the largely undocumented secondary and illegal markets. Instead, interviews or surveys with arrested or convicted gun offenders can provide additional information about how crime guns are typically acquired. These studies range in generalizability, some focusing on specific jurisdictions or offender groups (for example, gang affiliated or juveniles), and others, such as the Survey of Inmates in Local Jails (SILJ) and Survey of Inmates in State Correctional Facilities (SISCF), nationally representative of persons held in state prisons and local jails . However, gaining offender cooperation in discussing illegal transactions may have prevented full participation or candor in some of these studies. A description of findings elicited from offender surveys and interviews with regard to crime gun sources is presented in table 1, though it is not an exhaustive review:
As with the trace studies, findings regarding illicit gun markets and acquisition of crime guns are also mixed when offenders are interviewed or surveyed. However, the most common source of firearms across most of the surveys was family and friends (Beck et al. 1993; Cook et al. 2007; Sheley and Wright 1993) .
In general, adding interview research has provided a much richer picture of offender gun acquisition processes than trace-based studies alone. For example, a 1992 study of one hundred imprisoned "armed career criminals" found five primary sources for the offenders' guns, most of which were in secondary or illegal markets. These sources included private parties (off-the-street sales), involvement with criminal acts or associates, retail firearms, flea markets or gun shows, and relatives (ATF 1992). More recently, Cook and colleagues (2007) interviewed gang members, gun dealers, professional thieves, prostitutes, police, public school security guards, and teenagers in Chicago, and supplemented their findings with data from government surveys of recent arrestees in twenty-two cities, and administrative data. Using a mixed-method approach, they conclude that the underground gun market in Chicago is relatively thin, potentially because of gang monopolies in certain markets or activities, the police, or neighborhood-specific factors. Additionally, they reveal trends in acquisition and time to crime relevant to neighborhood crime rates. Contrary to research focused on more organized trafficking, Philip Cook and his colleagues (2007) and Daniel Webster and his colleagues (2002) find straw purchasing to be rare among juveniles in Chicago and Maryland, respectively, juveniles rarely leaving their communities to get guns.
Implications
Despite numerous legislative and administrative barriers to conducting a thorough assessment of crime gun markets, room for improvement on current methods remains. For example, the majority of the trace studies are limited to individual municipalities, which are more often than not in high regulation states such as California, New York, and Massachusetts (Moore 1981; Wachtel 1998) . Similar studies are lacking for areas with weaker gun regulations, such as some states in the southern and midwestern United States. Additionally, inmate surveys are typically conducted independently of trace studies, rather than in the same jurisdiction. By applying both methodologies to the same jurisdiction, we can gain a deeper understanding of the supply chain of crime guns, from the initial purchase, identified through a trace, to the offenders' point of acquisition, as uncovered through the prisoner interviews. This study joins these two methods and addresses some of the gaps in the research discussed.
descrip tiOn Of t r ace data
This study takes a multimethod approach to explore the supply chain of guns used in crimes from first legal sale to recovery by law enforcement following use in a crime. Two forms of data are used, as mentioned: trace results of Wachtel (1998, 222) and Cook et al. (2015, app. A) . a "Fence" refers to businessmen who deal in large quantities of goods, often stolen from trucks or warehouses.
11. In the firearms literature the time between first legal sale and tracing is referred to as time to crime. This time is typically found to be between five and seven years. This article references it as time to recovery because the weapon could have been used in crimes before the one in which it was recovered. Even with trace data and inmate interviews it remains unclear how and when the weapon moved from the initial legal owner to the person who uses it in a crime (when that offender is not also the original purchaser). In New Orleans and Prince George's County, we are seeking to better understand this period by interviewing first legal purchasers; these results will be reported in later work.
guns used in violent crimes and submitted by local police agencies for tracing; and observations and opinions of incarcerated individuals on the nature of gun markets in the jurisdiction of their offense. These sources provide insight into when and where crime guns were first purchased, how they were acquired by violent offenders, and when they were recovered by law enforcement. 11 These data were collected from three diverse jurisdictions, selected to reflect differences in population characteristics, crime, gun enforcement, and the regulation of gun sales and transfers.
Jurisdictions
The three jurisdictions sampled are New Orleans, Louisiana, Chicago, Illinois, and Prince George's County, Maryland. In selecting these sites, we sought jurisdictions in states that were markedly different in the degree to which their laws and regulations monitor and control gun sales and possession. Although this study does not test the impact of these differences, the results from the analysis presented here may be helpful in identifying additional research necessary to better understand the relationship between regulations and crime gun acquisition. Reviews by independent oversight and advocacy organizations highlight the legislative and regulatory differences between the three jurisdictions. For example, the Law Center to Prevent Gun Violence issues an annual scorecard, which in 2014 gave the state of Maryland a grade of A-(the highest grade given), Illinois a B+, and Louisiana an F (2014) .
In addition to regulatory disparities, these 12 Unfortunately, no reliable data are available on variation in gun prevalence across U.S. regions. A common proxy that correlates highly with survey-based estimates of gun prevalence is the proportion of suicides committed with a firearm (Azrael, Cook, and Miller 2004) . Using this measure obtained from the Centers for Disease Control and Prevention (CDC) Underlying Cause of Death Database, we find that more than 60 percent of completed suicides in New Orleans were committed with a firearm.
The New Orleans gun crime landscape is measurably different from Prince George's County, Maryland, which claims a population of 863,420 and is policed by approximately 1,562 sworn officers who responded to just over thirty-three thousand Part I index crimes in 2010 (FBI 2011; U.S. Census 2010). The Prince George's Police Department (PGPD) quantifies crime data using a different metric than the standard FBI Uniform Crime Report (UCR) measures; specifically, publicly available PGPD crime data quantify gun crime differently than NOPD and do not include a count of robbery incidents. To aid in cross-jurisdictional comparisons, this study uses UCR crime numbers for Prince George's County. To best estimate the number of gun crimes that occurred, the proportion of crimes that involved a gun (based on numbers provided by PGPD) was multiplied by UCR crime incidents.
Additionally, because estimates of the number or proportion of robberies committed with a firearm between 2012 and 2013 were unavailable, the proportion of robberies in which a firearm was used in Maryland in 2012 was exploited to estimate this number (FBI 2013, table 21) . The proportion of violent crimes involving a firearm in Prince George's County is somewhat consistent with New Orleans, in that approximately 51 percent of violent index crimes involved a firearm, including 74 percent of homicides, 43 percent of robberies, and 55 percent of aggravated assaults. In Prince George's County in 2011, 58 percent of completed suicides were committed with a firearm.
Last, Chicago greatly differs from the other two locations, boasting a population of nearly 2.7 million residents and the nation's second largest police force, of more than 12,500 sworn officers as of 2010 (FBI 2011; U.S. Census 2010). From 2011 to 2013, this department responded to well over fifty-six thousand violent Part I index crimes, of which 39 percent involved a firearm, including 85 percent of homicides, 64 percent of robberies, and 20 percent of aggravated assaults. Chicago has an estimated lower level of gun prevalence because only around 30 percent of suicides are committed with a firearm, which is about half the proportion in New Orleans and Prince George's County.
The demographics of the three locations also differed in 2010: Chicago had a larger white population (45 percent) than New Orleans (33 percent) and Prince George's County (19 percent), a smaller African American population (33 percent) than New Orleans (60 percent) and Prince George's County (65 percent), and a larger Hispanic population (29 percent) than both New Orleans (5 percent) and Prince George's County (15 percent). New Orleans had a much smaller foreign-born population (6 percent) than Chicago and Prince George's County (20.9 percent and 20.7 percent, respectively) (U.S. Census 2010). The jurisdictions were similar in terms of other demographics, such as sex and age composition. We did not control for those differences because this descriptive analysis seeks to explore and documentrather than explain-differences.
Based on these conditions, we hypothesized the following from differences in police presence, density of gun ownership, demo-12. These gun crime statistics were obtained through personal communication with the New Orleans Police Department.
13. Although the data come from the same source, variation is entirely possible in how fields are entered, coded, and maintained across the jurisdictions. This demands caution when attempting to draw comparisons across jurisdictions.
14. The crime codes Firearm under Investigation (n=8,281, 44.9 percent) and Possession of Weapon (n=4,043, 21.3 percent) make up a disproportionate number of records relative to their corresponding arrest incidents in other jurisdictions but tie with Chicago for weapons offenses. We note the volume of police stops during our study time period as a possible factor in the large volume of weapon charges. For more information, see "Stop and Frisk in Chicago," http://www.aclu-il.org/sites/default/files/wp-content/uploads/2015/03/ACLU_Stopand Frisk_6.pdf (accessed October 1, 2017).
graphics and other factors. We cannot test these factors within the purview of this research, but their consideration may inform future research. Consistent with research, we expected that in low regulation states guns were more likely to be purchased in-state. Additionally, the increased density of firearm ownership in New Orleans and Prince George's County over Chicago may make acquisition from social connections or theft a more certain avenue for obtaining a gun simply because more individuals are likely to possess one. On the other hand, more lax gun regulations may make gun store purchases more attractive to individuals in New Orleans. In Chicago, we might expect fewer individuals to purchase guns from a gun store given the availability of guns either trafficked from or purchased in Indiana, a low regulation state bordering the city. In Prince George's County, it is possible, given relatively stringent gun regulations and a proximate source state in Virginia, that individuals may behave similarly with regard to reliance on connections or the illegal market as sources of firearms. With currently available data, we cannot, of course, test any of these hypotheses but they are useful context for future research.
Trace Data
We received the trace results for all guns submitted by the NOPD, PGPD, and CPD to the ATF for tracing over a two-to-three-year period. 13 The guns submitted for tracing include those used during the commission of crimes as well as those recovered by police but not directly used in a crime (for example, taken from a person, found in public places, confiscated during investigation for other crimes, and the like). Not all guns submitted by these jurisdictions were successfully traced, which could be due to missing records, obliterated serial numbers, or the age of the gun. In short, although the trace data are the only source against which to identify the original purchaser of each gun recovered, they do not cover all crime guns and are not available for all recovered guns. As part of our results, we analyze a random sample of gun crime police reports from one jurisdiction where a firearm was either recovered or not recovered to better understand the selection process leading to the recovery of a firearm following a gun crime. To our knowledge, this is the first attempt to empirically understand the differences in distribution of guns between instances when one is recovered from a possessor and one is not.
Firearms were recovered in about onequarter of the violent gun crimes that occurred in New Orleans between 2011 and 2012. The crime codes used in Chicago appear to reflect the police practice of targeting firearms for recovery; this difference may account for that between Chicago and the other two jurisdictions.
14 It appears that those tasked with completing eTrace requests may use broader categories to populate this field rather than specifying the exact crime type the recovered firearm was associated with. Thus these values are underestimated to an unknown extent. Again, it is difficult to know exactly how many guns were recovered in Prince George's County, given the way PGPD calculates gun crimes. Using the UCR estimate described earlier, however, only 11 percent of violent gun crimes resulted in a recovered firearm. Despite the limitations of disaggregating the proportion of recovered guns by crime type in Chicago and Prince George's County, each jurisdiction shows that guns were most likely to be recovered in homicides, followed by aggravated assaults, whereas they were unlikely to be recovered in armed robberies.
The trace data used in this report concern 15. Although we initially conducted a multivariate logistic regression, interpreting the results was ineffectual due to small cell sizes for some variables and differences in the distribution of available information between recovered and unrecovered gun crimes (for example, no aggravated assaults were reported for gun crimes when a firearm was not recovered). For these reasons, we rely on the descriptive table to display how these gun crimes differ.
16. Based on conversations with ATF personnel at the National Tracing Center, we define a successful trace as one that produces the full name and date of birth of the first legal purchaser.
17. In addition, the ATF does not attempt to ensure the accuracy and completeness of information submitted by agencies seeking trace requests. Although this may not matter for the operational use of trace results for specific cases, it does matter for the use of trace results for strategic and research purposes.
18. ATF trace data are generated to inform law enforcement investigations, not academic research. It thus appears that information is not always entered uniformly in eTrace (such as whether to populate optional fields), resulting in varying amounts of missing data across jurisdictions. To accommodate this factor, and to be as inclusive as possible without sacrificing accuracy, we provide the number of cases resulting from varying restrictions to our denominator in table A1. Throughout this manuscript we make comparisons using all successful traces as our denominator, but it is important to remember that the jurisdictions vary in the amount of missing cases due both to an unsuccessful trace and local data maintenance practices. Researchers must be careful when using a data source that is so incomplete, where the correlates of incompleteness are not well understood, and when the source does not conduct appropriate error checks. The fact that our review of trace results across jurisdictions found similar results in terms of levels of tracing and reasons for unsuccessful traces should not be taken as a demonstration of the accuracy or representativeness of the trace data. Rather, our comparison of trace results for recovered and unrecovered guns, combined with the small percentage of guns that are recovered in each jurisdiction supports the call for stronger, more comprehensive data sources for crime gun research (see, for example, Wellford, Pepper, and Petrie 2005) . We expand on this issue in our conclusion.
only recovered firearms that were submitted to the ATF. It is possible, and in fact likely, that crimes in which a gun is recovered differ from those in which one is not. To estimate the potential differences between these conditions, we used a random selection of NOPD police reports from 2011 and 2012 to compare crimes in which a gun was recovered and crimes in which a gun was used but never recovered (table 3). 15 The incidents in which a firearm was recovered were more likely to result in an arrest and more likely to kill or injure the victim than when a gun was not recovered. Differences in victim and offender characteristics were also discernable.
As mentioned, not all recovered guns submitted to the ATF were successfully traced. 16 The proportion of successful traces varied across jurisdictions, New Orleans showing greater success (74.0 percent) than either Chicago (60.9 percent) or Prince George's County (63.2 percent) (tables 4 and A6). Traces were unsuccessful for several reasons, the most common of which bieng quite similar across jurisdictions: age of the gun; a missing, invalid, or obliterated serial number; the dealer or manufacturer being out of business or deceased; and an FFL not having the necessary paperwork available. We cannot adjust our results for these differences, but they should be kept in mind while interpreting any analyses of trace data. Too often these data are interpreted as if they were more complete measures of original sources of crime guns.
17
results Of tr ace a n a lyses Using trace data from New Orleans, Prince George's County, and Chicago, we explored patterns related to source states (where the gun was acquired by the first purchaser), crime type, time to recovery, FFL concentrations, and purchaser and possessor demographics.
18 Because trace data do not represent a random or systematic sample of firearms from a jurisdiction, but instead reflect police practices, recordkeeping, and other factors, we analyzed select subsets of recovered crime guns, purchasers, or possessors. For example, we assessed four crime types associated with the recovered crime guns (violent, property, weapon, and drug), expecting recovered firearms associated with violent arrestees to be associated 20. Table A1 provides alternate straw purchase estimates using an array of definitions, which might be of value in future work.
with indicators of gun trafficking or problematic firearms purchases at the highest rate. Consistent with prior research, we treated cases in which a female purchased a pistol or revolver recovered in the possession of a male as a possible indicator of a straw purchase (see . 19 Although a 2000 ATF report on criminal investigations involving firearm traffickers indicated that this classification scheme represented only 18 percent of straw purchases, following friends (45 percent) and relatives (23 percent), it was the only category readily measurable with our trace data (ATF 2000a). We recognize that this is only one possible subset of straw purchasers, and note that the measurement of straw purchasing is in need of development.
20

Sources of Firearms
We first examined the relative importance of different state sources in supplying firearms to our jurisdictions of interest. Firearms first purchased in a different state than where it was recovered are a potential indicator of interstate trafficking, whereby prohibited purchasers or associates may take advantage of varying state regulations to obtain firearms. We compared the proportion of firearms first purchased in the state in which they were recovered to those purchased out of state to examine the impact of neighboring state regulations on crime guns recovered in our jurisdictions of interest. We would expect based on the relatively lax regulatory environment in Louisiana, that guns recovered in New Orleans would be more likely to have been initially purchased within the same state than those recovered in Prince George's County and Chicago (given that both Maryland and Illinois have stricter laws and are bordered by states with lower regulation scores). In addition, these differences may be even greater for firearms recovered within two years of their first legal sale. We assessed the proportions of successfully traced crime guns purchased in state rather than out of state across the jurisdictions (see table 5); the results show that the proportion of successfully traced guns first purchased by individuals residing out of state in which the gun was eventually recovered is lower for New Orleans than for Chicago or Prince George's County. These findings are consistent when the firearms are restricted to guns recovered within two years of first purchase. Despite differences in source states that conformed to our expectations based on jurisdictional gun regulations, with a sample of only three jurisdictions and an inability to control for confounding factors, we are unable to attribute this difference to these regulations. However, our findings do align with a study that included a larger sample of cities and controlled for multiple confounding factors (Webster, Vernick, and Hepburn 2001) . They also align with studies analyzing the effect of Virginia's one-handgun-per-month law on interstate trafficking (Braga 2017; Weil and Knox 1996) .
When broken out by type of crime, firearms Note: Percentages were calculated using denominator 3 from table A6.
21. The "other" crime category includes the remaining NCIC crime types, such as found firearms, traffic offenses, and public order offenses.
22. Prior research has noted that changes in regulations, specifically the background checks mandated under the Brady Act, have affected out-of-state gun recoveries in Chicago (Cook and Braga 2001) . We replicated this analysis for our jurisdictions' recovered firearms (results available on request). Over time, firearms purchased from FFLs in-state make up a greater proportion of all recovered firearms in all three jurisdictions.
recovered during property crimes are more likely to originate within the state where they are recovered than out of state across all three jurisdictions (table 6) . However, for the other crime types assessed (violent, weapon, drug, and "other"), the relative frequency of guns originating within or outside of the recovery state varies according to jurisdiction. 21 Furthermore, in the low regulation jurisdiction, weapons recovered in all crime types are largely from in-state purchases.
22 Again, despite being consistent with our hypotheses, other unmeasured explanations could explain this pattern.
Age of Recovered Firearms
We next examined the amount of time between first purchase and recovery, which the ATF uses as an indicator of gun trafficking (with a shorter time to recovery associated with a higher likelihood that a gun was traf- ficked). We expected to see fewer years between first legal sale and recovery by law enforcement in New Orleans compared to Chicago or Prince George's County, because, among other factors, the less restrictive gun regulations should allow offenders to gain access to newer guns more easily. As expected, the average time to recovery for successfully traced firearms was lowest in New Orleans, followed by Prince George's County and then Chicago, and was uniformly lower for purchases within the state than for outside of the state (table 7) . These findings appear to hold across crime types. Along with differences in gun regulations, the variation in the age of recovered crime guns could be due to numerous other factors, such as the prevalence of gangs across the cities, though some research suggests that gang members have a different relationship to gun use and possession than nongang members do and that their guns may be older (on the relationship, Braga 2017; on gun age, .
First Purchaser Characteristics
To understand differences among first purchasers who either consciously or inadvertently divert guns from the legal market, we divided our purchasers into several groups: female purchasers whose pistols or revolvers were recovered in the possession of a male, same purchaser-possessor, and multiple fire- 24. This definition of straw purchasers is drawn from Philip Cook and his colleagues (2015, 743) . We realize that this definition of straw purchaser, though widely used in the firearms literature, is problematic. Obviously, not all female purchasers are straw purchasers, but given the available data this is the closest approximation we can get to measuring this type of purchaser. For that reason, we urge caution in drawing strong conclusions from this portion of our analysis. arm purchasers. 23 These transaction types do not represent the majority of the guns recovered but are potentially informative (table 8) . For example, females are less likely to have a criminal history and are more likely to be successful in purchasing a firearm legally from an FFL; when their purchased guns are recovered in possession of a male, it is therefore possible that the purchase was made on behalf of a prohibited male associate. 24 As this is likely to be especially true for pistols and revolvers, we condition our estimates on this weapon type. Cases in which the first purchaser is also the possessor at time of recovery may disproportionately represent the class of individuals who are not prohibited possessors and can legally purchase a firearm for potential misuse despite lacking a criminal record. Finally, the ATF considers multiple firearm purchases as an indicator of possible diversion into the illegal market and has instituted various programs and data collection priorities to track them. 25 These categories are not mutually exclusive (a female first purchaser could also be the final possessor and purchase multiple handguns), but in New Orleans possible straw transactions make up 14.2 percent of all successfully traced crime guns, in Prince George's County 10.5 percent, and in Chicago 12.1 percent. The greater proportion of possible straw 26. We used the STATA matchit command with a 75 percent probability threshold.
purchases in the weakest gun regulatory area might suggest that straw purchasers perceive a greater willingness of dealers to sell to them, though we are unable to test this hypothesis with a sample of only three jurisdictions. To estimate the frequency of the same purchaserpossessor, we used a probability matching procedure to match fields with identical first name, last name, and date of birth and, as a result, may underestimate the same extent of same purchaser-possessor. 26 This purchase type is highest in Prince George's County. The mixed findings across jurisdictions make this purchaser type difficult to diagnose.
Next, we examined the average cumulative time to recovery across different purchaser groups (figures 1, 2, and 3). We hypothesized that if these purchaser types-straw purchasers, same purchaser-possessors, and multiple firearm purchasers-represent potentially dangerous or illicit buyers, then the firearm they purchased is more likely to be used in a crime and recovered by law enforcement relatively quickly. We find that in each jurisdiction, the firearms most quickly recovered from crimes are those associated with the same purchaserpossessor. The short time to recovery for this purchaser group seems to suggest that many of these individuals are purchasing the crime gun with the intent of using it. We also observe a steeper slope for the cumulative time to recovery of crime guns purchased as part of a multigun sale and by straw purchasers relative to other successfully traced purchasers. Again, although these purchaser types are only a proxy for straw purchasers or firearm diverters, the shorter time to recovery may indicate that the firearms are being turned over to individuals who intend to use them illegally. However, this claim is given some validity by the fact that multiple analyses from many other states have come to the same or similar conclusions using these proxies (Koper 2014; Pierce et al. 2004; Wright, Wintemute, and Webster 2010) .
Federal Firearms Licensee Sources
Earlier we described jurisdictional differences in purchaser source states and time to recovery for recovered and successfully traced crime guns. To better understand where these guns are coming from and how they end up in offenders' hands, we examined differences in the concentration of FFLs used by the original purchasers, and probed whether straw purchasers, as we defined them, were more likely to shop at a certain few dealerships-"point sources"-than nonstraw purchasers (Cook and Braga 2001) . Further, Garen Wintemute finds that FFLs with high rates of trace requests or denials were more likely to sell to women and were more likely to have attempted straw purchases within the past year than other FFLs in his multistate mail survey (2017). He also finds, in another study, that certain gun dealers in Califor- nia were more likely to agree to sell to an explicit straw purchaser, and that their likelihood depended on the FFLs' location within the state (2010). We sought to examine whether this variability in sales, as measured by the number of sales to our straw purchaser proxy, varied between our three jurisdictions. To do so, we assessed the proportions of dealers accounting for 25 percent and 50 percent of pistol or revolver sales, conditional on sales to straw or nonstraw purchasers, for all recovered guns and guns recovered within two years of purchase (figures 4 and 5). These figures reveal that new, recovered crime guns come from relatively few dealers, and sales to possible straw purchasers appear to be concentrated among even fewer FFLs. For example, 50 percent of all new guns sold across the three jurisdictions came from only around ten dealers. We postulate that in jurisdictions with stricter gun regulations, it may be more difficult to find a dealer willing to supply firearms to potential straw purchasers, so these individuals may be more likely to frequent more 'liberal' gun dealers. Although the findings for New Orleans and Chicago are mixed, the difference in FFL concentration between straw and nonstraw purchasers is consistently highest in Prince George's County, indicating that straw purchasers especially concentrate their purchases to a few FFLs within this jurisdiction. Future research aimed at understanding why this is the case might provide useful information for reducing the movement of guns into the illegal market.
In summary, our analysis of successful firearms traces in three jurisdictions suggests that fewer than 25 percent of all crimes committed with a gun result in gun recovery, that serious crimes such as homicide yield the highest recovery rates across jurisdictions, and that crimes with recovered guns differ from crimes where guns are used but not recovered.
Of those recovered and submitted for tracing, approximately two-thirds are successfully traced. Common reasons for an unsuccessful trace across jurisdictions include the age of the gun and record-keeping requirements, difficulty obtaining records from manufacturers, dealers, and FFLs, and problems identifying the firearms' serial numbers. In jurisdictions with fewer firearms regulations the proportion of guns purchased in the same state where they were recovered was considerably higher than in states with greater regulations; this was true for all crime types. Regardless, since 2000, recoveries of in-state purchases have been increasing across all three jurisdictions. Despite our inability to causally attribute this finding to jurisdictional differences in gun regulation, our descriptive findings are similar to those of other studies that examine a greater number of jurisdictions, include a larger number of confounders, and examine specific regulatory changes. Importantly, our findings remain descriptive.
No observed relationship is evident across our jurisdictions regarding the percent of cases where the first purchaser and the possessor at time of recovery are the same person. Approximately 15 percent of guns recovered and successfully traced involved the same purchaser and possessor. Time to recovery was longer in jurisdictions with stricter gun regulations. Time to recovery was consistently shorter for cases with the same purchaser and possessor across jurisdictions. Again, although we do not attribute this finding solely to differences in gun regulation across the jurisdictions, our findings support previous research showing shorter time to recovery in different low regulation states.
Our proxy measure for straw purchasers provided results inconsistent with our expectations: the state with the lowest regulations had the highest proportion of individuals identified as possible straw purchasers.
27 Somewhat in line with our expectations was the finding that straw purchasing is concentrated to a 27. Data on state of purchase and residence are difficult to interpret without information on movement by purchasers and proximity to borders, both of which could result in assumption of out-of-state purchase that is incorrect. This applies to all analyses using state of purchaser, not just attempts to measure straw purchase.
t h e u n d e r g r o u n d g u n m a r k e t r s f : t h e r u s s e l l s a g e f o u n d a t i o n j o u r n a l o f t h e s o c i a l s c i e n c e s 28. In Maryland, refusals to participate primarily reflected a strong gang and no-snitch culture in the prisons.
29. Individuals who completed the instrument were informed that they could request a written letter of appreciation from the research staff, which would be placed in their file.
30. Human subject reviews were conducted for all locations.
31. In Louisiana, no differences were discernable in findings between those who were administered an instrument asking about their personal acquisition or about acquisition by those in their jurisdiction. In Chicago, responses differed depending on whether the response set was the respondent's actions or those in their neighborgreater extent among fewer FFLs (point sources) in Prince George's County than in New Orleans or Chicago. Future research will need to more accurately operationalize straw purchasers and parse out how much of these effects are due to gun regulations as opposed to other social or political causes.
inm at e su rv e y data
In each jurisdiction, we sought to determine how incarcerated individuals described how offenders acquired guns in their jurisdiction. In Louisiana, we used a random sample of 321 persons incarcerated in the state prison system for a crime of violence that they had committed in New Orleans between 2011 and 2012. These inmates were surveyed in groups of between eight and thirty-one, in seven different prisons. Responses were received from 220 (69 percent), almost all of the refusals coming at one maximum security prison in which survey conditions were very difficult. The instrument asked twelve questions about how guns were obtained, used, stored and transferred in New Orleans. Two instruments were used, one that asked the subject how they acquired guns and the other how people in their city acquired guns. In Maryland, we were able to identify 173 incarcerated offenders who had been convicted between 2010 and 2015 in Prince George's County of using a gun in a crime. Of these inmates, 149 were available for administration of the survey and sixty-eight completed the survey. This is a total response rate of 39.3 percent and an available rate of 45.6 percent. Surveys were administered to these offenders individually, or in groups of as many as twenty-one, at nine institutions using the version of the instrument that asked about gun acquisition in their jurisdiction. In both versions of the survey, inmates were asked to provide opinions based on hypothetical scenarios (for example, "Assuming someone wanted to get a weapon to use to commit a crime in New Orleans, how would they get this weapon?"). In summary, for the inmate surveys we present responses for 265 individuals (207 in New Orleans, and 58 in Prince George's County). 28 Monetary compensation was not provided to participants at the request of prison officials.
29
In Chicago, interviews were attempted with 138 individuals who were detained in the Cook County Jail for gun possession or who had a history of gun crime involvement. Interviews were completed with ninety-nine of those sampled. The sample was not randomly selected but rather was a convenience sample of guninvolved arrestees. Those who participated received a ten-dollar phone card in their account. The interview consisted of forty open-ended questions, conducted by interviewers under the direction of Alisù Schoua-Glusburg's firm Research Support Services. Respondents were asked how they acquired guns and from whom and, hypothetically, how guns could be acquired in their neighborhood. Their responses to this more general question are used here for comparability with the questions posed to respondents in New Orleans and Prince George's County (for responses to the more specific questions, see Cook, Parker, and Pollack 2015) .
In all instances, we assured respondents that their answers would not be shared with anyone outside the project and gave them ample opportunity to not participate. 30 We found respondents eager to participate. In addition, we consider the results from federal surveys of gun use reported by offenders to provide a broader source of respondents than in our surveys.
Further, we acknowledge that different sampling schemes and questions were used across sites. 31 We might expect that a random sample of violent inmates in New Orleans and Prince George's County have different knowledge of gun acquisition than arrestees sampled on gun-related charges in the Cook County Jail. In any case, neither sample is ideally representative of gun assaults in any jurisdiction. However, the two populations are likely to have important knowledge, though perhaps differing levels of familiarity, of how individuals who may use guns in crime obtain guns when they are likely prohibited from doing so from a gun dealer. Many individuals in our samples who might have a prior criminal record cannot obtain guns by legal purchase the way that many individuals who possess a gun legally are able to do. They therefore must rely on either other methods or the illegal market. All responses discussed in the following section originate from questions about how respondents think guns are acquired in their jurisdiction based on their local knowledge. 32 We can obtain more information about how these markets work in terms of sources and methods of acquisition by asking those who have knowledge of how it works in their experience.
results frOm inmate surveys
We find that across jurisdictions, survey methods, and time periods, respondents are most likely to report that individuals in their jurisdiction would purchase their firearm than acquire it in any other way. In all jurisdictions, we find that respondents reported that individuals in their jurisdictions were most likely to acquire the weapon "on the street" than from other sources, followed by family or friend. In each jurisdiction, a street source is the most likely method of acquisition.
Paying to Acquire a Firearm
In all jurisdictions, the most frequent response to how individuals acquire guns was to buy one. In New Orleans, 43 percent of respondents reported that paying for a gun was the most common method of acquisition in their jurisdiction, Chicago and Prince George's County respondents reporting 82 percent and 66 percent respectively. It is possible that the different rates for buying a gun in the different markets could pertain to regulations in place in higher regulation states, though many other factors could also account for the response and this information does not permit us to draw conclusions about the differences. What is clear from our data across jurisdictions is the importance of payment in acquiring a firearm.
The source most frequently reported in their respective markets was "on the street," indicating the importance of the underground, illegal market in all jurisdictions. In New Orleans, paying for a gun in the illegal market made up 70 percent of all responses where payment was cited, or 30 percent of overall responses. In Chicago, of responses involving payment, 54 percent involved a street source, making up 44 percent of all gun transactions. In Prince George's County, of all responses involving payment, 68 percent were from a street source, totaling 45 percent of all responses tabulated. Despite the lower reported rate of overall street transactions in New Orleans, the importance of purchasing a gun in the illegal market as a source of guns to individuals who might use them in crime is common to all jurisdictions.
Payment for a firearm at gun stores was also reported across jurisdictions. What we find regarding payment for a firearm from a gun store is that though respondents report its occurrence, it is not a majority in any of the jurisdictions: 7 percent in New Orleans, 10 percent in Prince George's County, and 19 percent in Chicago. It is possible that in New Orleans the hood (see tables A4 and A5). The primary difference in Chicago is in the different rates of theft and borrowing reported; individuals were more likely to borrow and less likely to report theft for their own gun acquisition than their perceptions of the market as a whole. These differences reinforce the need for a program of methodological research on surveying about guns.
32. In Chicago, responses to "how do guns come into the neighborhood?" were coded from open-ended responses to interviewer questions. In New Orleans and Prince George's County, responses to "assuming someone wanted to get a weapon to use to commit a crime, how would they get this weapon?" were coded from closeended responses to a written survey (see table 8 ).
denser gun availability drives fewer individuals to a gun store, but the lower proportion could also result from lesser police enforcement, stringent dealers, or other factors beyond the scope of this article.
To a lesser extent, individuals reported purchasing firearms from family or friends. One respondent in New Orleans said that paying family or friends was a possibility, and in Prince George's County and Chicago, 13 percent and 24 percent said the same.
Theft to Acquire a Firearm
Respondents in all jurisdictions reported that gun theft was a common method of acquiring a firearm, ranking below payment in all jurisdictions and above borrowing in all jurisdictions by similar proportions. New Orleans respondents reported that 39 percent of the time, individuals would acquire their gun by theft. Prince George's County and Chicago markets were lower, 25 percent and 12 percent respectively. These rates are consistent in that gun theft is a source of guns to potentially prohibited possessors in all jurisdictions though not as primary a method of gun acquisition as paying for a gun.
Each jurisdiction is also similar with regard to the distribution among possible sources of theft-that is, from family or friend, on the street, pawn shops, gun shows, or gun shops. All respondents across all jurisdictions reported that gun theft from "the street" is the way to obtain guns in the illegal market, all jurisdictions citing at least 55 percent of guns were obtained from the illegal market. The second primary source reported, also at a similar rate of approximately 20 percent, is friends or family. Significantly, obtaining stolen guns on the street does not equate to the quantity of stolen guns in a jurisdiction but rather a single transaction a respondent reported. It is possible that gun theft is a repeated process in the course of a gun changing hands in the illegal market. Finally, few respondents thought that sources such as pawn shops or gun shows were sources from which guns could be stolen.
Borrowing to Obtain a Firearm
With regard to borrowing as a source of firearms, all jurisdictions reported that borrowing a gun is a way of acquiring a firearm, but not as important a one as either buying or stealing. In New Orleans, 17.9 percent of respondents reported that they would borrow a gun versus 6 percent in Chicago and 9 percent in Prince George's County. Because of these small numbers (n=5 and n=4), we cannot speak to the distribution of guns among the sources from which a gun could be borrowed. In New Orleans, most respondents reported that they would borrow a firearm from family and friends or on the street. What is notable overall is that the reported incidence of borrowing a gun is lower than either theft or payment in the overall sample.
Sources for Acquisition
Across methodologies, jurisdictions, and time frames, respondents reported the most likely source for acquiring a firearm is on the street (see table 9 ). In New Orleans, 73 percent of respondents reported that they would obtain a gun from a street source, in Prince George's County 69 percent and in Chicago 51 percent. In all jurisdictions, though with some range, more than half indicated that they would acquire a firearm from a source on the street. These transactions include borrowing, paying for, and stealing a gun, though across all jurisdictions, the most frequent method is paying for it.
All jurisdictions reported that the next most common source involves family and friends or relatives: in New Orleans 18 percent, in Prince George's County 14 percent, and in Chicago 28 percent. The third most common in Chicago and Prince George's County is gun shops, hardware stores, and mail order or ad sales.
Few respondents reported gun shows as a source for purchasing a gun. In New Orleans, none did, in Prince George's County 4 percent, and in Chicago 1 percent. It is possible that for the individuals in our samples, access to gun shows might be limited by other factors, such as transportation, and that instead relatively few individuals could traffic from gun shows, thus supplying the illegal market from gun shows. Traffickers who profitably transfer guns may not often appear in data collection of individuals in prison or in jail for gun-related or violent offenses. Acknowledging this limita- tion, we find gun shows were not reported to be a proximate source for individuals arrested or in prison.
Comparison with Existing Surveys of Gun Acquisition
We compared our survey data with existing sources to provide additional context and verification of our findings. We used federal survey data from the SISCF and SILJ to replicate the samples of prisons in New Orleans and Prince George's County along with a sample of jail arrestees to replicate Chicago's sample. We find that relative to federal survey data, the largest sources and methods of gun acquisition in our jurisdictions are largely in line with prior estimates. Federal data match the importance of paying for a gun in each jurisdiction as the most prevalent method of acquisition. Theft and borrowing are below payment, as in the jurisdiction surveys, but their rank ordering differs. In federal surveys, borrowing is more frequent than theft, unlike in the jurisdictional surveys. The largest difference is in the importance of theft. In federal surveys, respondents reported stealing the firearm used in crime in fewer than 7 percent of cases; but in jurisdictional surveys, theft accounted for at least 12 percent in Chicago and as high as 39 percent in New Orleans. Federal surveys also report borrowing firearms more frequently, at 16 to 18 percent. The importance of family and friends as sources of firearms for potentially prohibited possessors is clear in both surveys, though jurisdictional respondents all reported street sources as more prevalent (see tables A2 and A3). The many reasons for these differences are impossible to discern from either our data or federal data and could include time frames, sampling methods, and enforcement actions, among others. It could also be that the jurisdictional differences in proportion are masked in a national sample. Several defining characteristics regarding sources and methods of gun acquisition were corroborated in federal surveys.
In summary, the survey analyses reveal several significant findings. Survey participants in New Orleans, Prince George's County, and Chicago cite the illegal or street market as the most significant potential source for crime guns. The most prevalent transaction type in all jurisdictions was purchase from a street source. Family and friends were also identified as important sources. Most respondents reported purchasing the firearm rather than stealing or borrowing it. Purchases were rarely reported to originate from either gun stores or gun shows across the survey samples. Few respondents reported gun shows as a source; no respondent in New Orleans did so. Gun stores were used in fewer than 20 percent of crime gun transactions. Purchase was the most common method of acquisition, but distribution across stealing, borrowing, and paying varied from jurisdiction to jurisdiction.
cOnclusiOns
The results of our research, which sought to describe a significant portion of the process of how individuals acquire guns that are used in crimes, especially violent crimes, has led us to focus on the consideration of three related issues: methodological issues in doing this research; descriptive information about criminals' sources of firearms across three jur isdictions that are both similar and vary on a number of characteristics, including levels of gun regulation; and the implications these findings may have for law enforcement efforts to reduce gun violence. We consider these issues with a clear understanding of the limitations of our research but also with the goal of encouraging others to learn from the problems we encountered and our findings to advance this critical research area.
Data Acquisition and Reliability
In two of the three jurisdictions studied, we encountered substantial difficulty in gaining access to the ATF trace data even though the relevant law enforcement agencies had requested their data and supported our research. The ATF is permitted to provide its data to law enforcement agencies for law enforcement purposes, but in two of the jurisdictions they resisted and in the other the data were supplied without delay. The ATF has entered into Memoranda of Understanding with these agencies, authorizing the ATF to approve the release of an agency's data to a third party. The research community should take note of this ex-1 21 ample and help the ATF understand why researchers working with law enforcement agencies using ATF trace data can yield insights useful to those agencies, policymakers, and the public. Given that our work with these data makes clear that the ATF performs minimal data checks, that law enforcement agencies submit different data with their trace requests, and that the trace results contain errors, concerted effort to improve the quality of trace data is also needed. Greater access will help law enforcement agencies better understand the strategic value of trace results and will help improve their accuracy.
Similarly, in conducting inmate surveys, we encountered considerable difficulties in obtaining inmate cooperation in two of our three jurisdictions. Human subjects committees, the NIJ, and some of the correctional agencies discouraged offering cash incentives to inmates to participate. As a result, without substantial cooperation from correctional personnel, response rates are less than is ideal for good research.
Gun owners have many legitimate concerns about the uses of data acquired for research on guns. However, concern about accessing information that law enforcement agencies have generated for the ATF and that Congress has indicated can be provided to those agencies is not legitimate. Although no one wants to coerce inmates to engage in research that has more than minimal risk, inmates should not be deprived of rewards for participating in less than minimal risk research that would be readily available to others. Without some improvements to the quality of and access to trace data, and better ways to gain information from those engaged in gun violence, we are unlikely to significantly advance our understanding of the acquisition of guns used in crimes.
Jurisdictional Commonalities and Differences
We find numerous similarities and differences in crime gun sources, methods of acquisition, time to recovery, and purchasing patterns across our three jurisdictions. Throughout this article, we have made and examined (but not tested) hypotheses based on the levels of gun regulation across our three jurisdictions because these regulations should have some of the greatest impact on illicit gun use, which is supported by considerable research. Because we do not attempt to causally identify the effect or effects of these gun regulations, however, our findings remain descriptive and open to a number of interpretations. We must rely on future research and methods that allow for causal identification to interpret how much of the differences across jurisdictions are due to gun regulations as opposed to other social and political forces. Because the jurisdictions were selected based on their level of gun regulation, however, we present differences in that regard.
Consistent with existing research, we find that crime guns are more likely to be purchased in-state in low regulation jurisdictions; this finding is reflected in shorter times-torecovery and probably lower monetary costs, and suggests that more lax regulation is correlated with the likelihood of purchasing guns later recovered in crime from an in-state source. Still, although the rates differ, most crime guns are purchased in-state in all of our jurisdictions.
Our research also makes it clear that most offenders report that the primary source of crime guns is from street sources where a transaction between individuals is the primary mechanism for acquiring guns later recovered. These results differ from those found in Chicago , reflecting the methodological differences in the sample and survey, but possibly also a greater need to understand inmate responses and behaviors as elicited in surveys. We still do not know the path of the gun from legal purchase to the street.
Implications for Law Enforcement
Law enforcement agencies are only just beginning to understand how the analysis of trace and other data on crime guns can assist them in reducing violent crime. In the three agencies we worked with, routine analysis is limited on trace data that might allow patterns of access including large volume dealers and repeat purchasers of crime guns to be identified. This situation is beginning to change. In 2008, ATF launched the Interstate Trafficking Program, which used trace data from multiple agencies to target law enforcement efforts (Lisko and Arends 2015) . This effort was evaluated by the IACP in 2013. It revealed evidence of the use of trace data but subsequent analysis was infrequent, even in gun fusion centers. The Providence Police Department has recently assigned an officer to trace all guns recovered and to use the trace results and then to track the gun from first legal owner to use in crime (Milkovits 2015) . Similar efforts are under way in the Wilmington Police Department. Milwaukee launched a multiagency effort that included analysis of trace results to target enforcement (Horn 2015; Lisko and Arends 2015) . These tend to be the exception. Law enforcement agencies continue to be case-focused in the use of trace data rather than strategic.
The similarities across jurisdictions suggest several important implications for law enforcement. First, the purchase of guns later recovered in crime did not often originate from gun stores in any of the jurisdictions we studied in any of our data sources. 33 The same purchaserpossessor relationships in the trace data and the infrequent reports of purchasing a gun at a gun store among inmates and arrestees surveyed suggests that enforcement against illegal gun purchases targeted at gun stores may not be the most effective route for police when other enforcement options are possible. Second, although the trace data cannot corroborate this finding, the proportion of firearms purchased from a gun show was markedly low in every jurisdiction. It is possible that gun shows and similar events play a role in arming individuals who are likely to use a gun in crime by arming not those in prison, but instead potential brokers who sell guns to others. However, the individuals sampled who were incarcerated or in jail for potentially violent offenses involving a gun had not acquired their firearms from gun shows.
Additionally, the importance of street transactions in arming individuals suggests that actions police can take to increase the difficulty of these transactions could be effective in deterring them or increasing the difficulty of their occurrence. That is, operations in which the police seek to deter transactions through purchasing illegal guns in an effort to arrest individuals who sell them would be more attuned to transactions that arm individuals who might use the gun than gun store or gun show enforcement efforts would.
Lack of police emphasis on gun trace data is unfortunate in part because we are beginning to assemble a number of programs that are effective in reducing gun violence if police understand the nature of gun violence, including gun markets, as they deploy their resources. Using these programs, Charles Wellford, Megan Collins, and Carlos Acosta developed a guide for police agencies to address gun violence that includes careful analysis of their trace data (2016) . Further developments in the use of trace and survey data by police in part depends on addressing the access issue and improving the data as discussed in this article.
33. In a related project, we interviewed 181 of the original legal purchasers of the guns recovered in violent crimes in New Orleans and Prince George's County. Although our analysis of these data continues, we do note that 41 percent of respondents reported their gun had been stolen and 33 percent reported that they had sold their gun.
We were unable to locate 19 percent of this group. No one objected to being interviewed about how their gun left their possession. All of the guns were purchased legally through an FFL. At a flea market 0.0, n=0 0.3, n=2
At a gun show 1.4, n=3 1.2, n=9
From the victim(s) 3.2, n=7 2.5, n=19
From a friend or family member 39.8, n=86 38.3, n=296
From a fence or black market source 5.1, n=11 5.0, n=39
Off the street or from a drug dealer 22.2, n=48 24.7, n=191
In a burglary 1.4, n=3 1.6, n=12
Other 6.9, n=15 7.4, n=57 Don't know or refused 5.1, n=11 7.1, n=55
Total responses 100, n=216 100, n=773 Refuse to answer 1.5, n=2
Total 100, n=135
Source: . 
